Supplemental files: Synthesis of 7-hydroxy-5-deoxystrigol stereoisomers, spectroscopic 2 6
data of synthetic compounds and the natural stimulant in dokudami root exudates. Scheme S1. Synthesis of racemic mixture of 7α-and 7β-hydroxy-5-deoxystrigol. mass spectrometry (LC-MS/MS) system suggests that the signal assigned to orobanchyl 1 3 8 acetate may be background noise. We encountered similar problems in SL detection from 1 3 9
Physcomitrella patens (Proust et al., 2011) . Although we detected CL in P. patens 1 4 0 gametophores as expected, we could not detect any known SLs with the new LC-MS/MS 1 4 1 system. The Poaceae family contains both a strigol-type SL producer, sorghum (Sorghum 1 4 2 bicolor) (Yoneyama et al., 2007; Xie et al., 2008) , and an orobanchol-type SL producer, Striga but still good hosts for AM fungi (Gobena et al., 2017) . We also observed that maize cultivars (Yoneyama et al., 2015) . Identities of SLs in these maize cultivars need to 1 5 0 be confirmed as these data were obtained with our old MS system. In addition to these 22 canonical SLs, we characterized at least three novel SLs in the plant kingdom may increase as we examine more species. The structures of the 1 5 5 two canonical SLs produced by tall goldenrod will be reported elsewhere. It is intriguing to understand why plants produce orobanchol-and strigol-type and 18-hydroxy-CLA in vitro (Yoneyama et al., 2017) . It is likely that Low Germination
Stimulant 1 (LGS1), a sulfotransferase, is involved in formation of strigol-type SLs Dokudami is a Chinese medicinal plant commonly found in Japan. Strigol (1) and 1 7 0 strigone (6) have been identified as a major and a minor SL, respectively, in its root columns using LC-MS/MS, showed that the structure was 7β-hydroxy-5-deoxystrigol 1 8 0 (23). Synthesis and spectroscopic data of both natural and synthetic 1 8 1 7β-hydroxy-5-deoxystrigol and its isomers are included in supplementary data. recently, the stereochemical structure of avenaol was confirmed by total synthesis (Yasui ring moiety which is essential for biological activities of SLs. Maize was found to 1 9 6
produce several non-canonical SLs, and SL2 was determined to be zealactone et al., 2017; Xie et al., 2017) . SL1 was found to be mixtures of at least two 1 9 8
isomers which were difficult to separate. Another non-canonical SL, heliolactone (26), and the other (28) from black oat root exudates (Fig. 2) . Compound 27 is one of the 2 0 3 putative methoxy-5DS isomers produced by rice plants (Jamil et al., 2011) . The The first reported non-canonical SL was CL (29) (methyl lotuslactonoate), whose structure will be reported elsewhere. So far, less than ten non-canonical SLs have been characterized. It is likely,
however, that many more will be identified, since they can be structurally more diverse and thus are C 20 compounds. It is likely that this additional carbon comes from the ester 2 3 0 methyl group and therefore these non-canonical SLs appear to be derived from MeCLA heliolactone should be named zealactonoic acid and heliolactonoic acid, respectively. may persist in the slightly acidic rhizosphere longer than would be expected in bulk soil et al., 2003) . In general, canonical SLs appear to be slightly more stable than primary and secondary metabolites (Bertin et al., 2003) . All of the plant species listed in 2 4 8 Table 1 have been confirmed to exude CLA (Yoneyama et al., 2017) . four, four, five, five, and six isomers of putative didehydro-orobanchol, respectively, 2 5 3 whose structures remain to be characterized. these true plant hormones have not unequivocally been identified. This hormone was first suggested by Christine Beveridge through the forward 2 6 1 genetic approach using several types of pea mutants impaired in axillary bud outgrowth and Arabidopsis revealed that this hormone is mainly produced in roots and transported 2 6 4 11 to shoots (Beveridge, 2006; Dun et al., 2009; Beveridge and Kyozuka, 2010 rhizosphere (Kretzschmar et al., 2012; Sasse et al., 2015) . As mentioned, rice produces only orobanchol-type SLs but tobacco produces was not transported to shoots in rice plants, it did strongly inhibit rice tillering (Umehara oxidized metabolites are widely distributed in the plant kingdom. Therefore, it is likely 2 9 0 that these non-canonical SLs or their further metabolites function as plant hormones root-applied strigol is not transported to shoots in rice plants, it may elicit release of hypothesis can explain why root-fed GR5 (32), a synthetic SL containing only the C-D 2 9 5 ring moiety, was highly active in inhibition of shoot branching but only weakly active 2 9 6 12 when applied to the axillary buds of Arabidopsis (Umehara et al., 2015) . This implies that 2 9 7 root-fed GR5 itself was not transported to the buds but GR5 strongly elicited release of 2 9 8 the true hormone or signaling molecule(s) which moved upward to shoots. Unfortunately, 2 9 9
in addition to the apparent scarcity, chemical instability makes isolation and structural It is well known that SLs were originally identified as germination stimulants for root show different sensitivities to each SL (Kim et al., 2010; Kisugi et al., 2013) in turn implies that soil microorganisms which have been exposed to these signaling metabolically, in some cases, into more stable and active compounds like canonical SLs. Germination stimulation by rhizosphere soils would be due in part to these metabolites short-lived rhizosphere signals would also be involved in plant-plant communications 3 5 8
including self/non-self and kin-recognitions (Falik et al., 2003; Biedrzycki et al., 2014) . 
